of the lung in patients without overt bronchial disease. Steroid responsiveness related to the percentage of lymphocytes found in extraction samples (p<001) and was associated with a complementary fall in the percentage of macrophages (p<002). There was no relationship between steroid response and the numbers of neutrophils or eosinophils in extracted samples. There was a trend towards increased numbers of lymphocytes in the lung wash in those patients responding to steroids. Those cases showing more rapid progression before starting treatment tended to have higher percentages of lymphocytes, neutrophils, or eosinophils in the lung lavage than more slowly deteriorating cases (p<001). Follow-up studies showed that three cases having predominant lymphocytes in the lung lavage continued to do well while nine cases with predominant neutrophils or eosinophils or both showed a less satisfactory response to steroids and often deteriorated. Differential cell counts from biopsy extractions and lung lavage may give information additional to conventional light microscopy on the likelihood of steroid responsiveness as well as providing some measure of the activity of disease.
Cryptogenic fibrosing alveolitis (CFA) presents
It is well known that corticosteroids induce a great problems in management because the prog-substantial objective and subjective improvement nosis is so variable.'-3 Thus while the median in some patients but not in others. Patients with survival time in some recent large series of cases desquamative interstitial pneumonia (DIP) deis about four years, 20 (10%) of our own series scribed by Liebow et a14 responded particularly of 209 cases and seven of 39 (18%) of patients well. Sixty-one per cent of 26 treated cases of with usual interstitial pneumonia (UIP) in the DIP studied recently by Carrington et al2 showed series reported by Carrington et with asbestosis had counts of less than 4%.
Although some individual patients who smoked had more than 20% neutrophils, there was no significant difference when smokers with CFA were compared with non-smokers.
Lymphocyte counts in CFA ranged from 0-2%-22% (mean 3.8%) and for the asbestos group the mean was 1-9%. The great majority of cells were small lymphocytes; in only two cases, both with CFA, additional large lymphocytes were seen (0-02% and 1-3% respectively). there is a suggestive correlation amongst these small numbers of cases (p<008).
LUNG BIOPSIES
In all patients with CFA, the biopsy appearances fulfilled the criteria for "usual interstitial pneumonia" (UIP)2 in varying stages of activity: none showed the appearances of typical desquamative interstitial pneumonia. Most patients showed considerable alveolar wall fibrosis as well as having many intra-alveolar mononuclear cells. Eighteen of 21 were graded 3 or 4 for both intra-alveolar mononuclear cells as well as fibrosis (fig 4a) . The scores for neutrophils and eosinophils were generally lower, with a greater score for neutrophils in the intra-alveolar spaces than the interstitium (p<0-05, Wilcoxon matched-pairs signed ranks test). The lymphocyte scores tended to be higher with more in the interstitium (p<001). Figure 4 shows that the three patients with asbestosis also had a considerable interstitial inflammatory cell infiltrate.
The total score for each cell type (interstitial and intra-alveolar) has been used to correlate with the differential counts obtained by extracting cells from the biopsy specimen (table 2) . A significant correlation was found between the extraction and biopsy score for lymphocytes (p<003). There was no significant correlation between the biopsy scores and lung lavage for any inflammatory cell type. Neither could a significant correlation be found when biopsy scores for interstitial and intraalveolar cell counts were assessed individually. Cases with asbestos exposure marked (a).
-----I 4a) . t =-total scores derived by summing interstitial and intra-alveolar scores for each cell type.
and eight (including the three patients with asbestos exposure) showing no improvement (group 3). There was no difference in the biopsy scores between the three groups either for individual inflammatory cell types or for the graded extent of fibrosis or lung destruction. Figure 5a shows the differential count of lung extraction for lymphocytes neutrophils, and eosinophils in the steroid responders (groups 1 and 2) compared with the non-responders (group 3). The differential counts of lymphocytes are correlated with steroid responsiveness (p<001) and this is associated with a significant complementary fall in the percentage of macrophages (p<002). There was no relationship between the numbers of neutrophils or eosinophils in the extractions in relation to steroid responsiveness. The correlations with lung lavage is shown in fig Sb. Although these do not reach conventional significance, all of those with a lymphocyte count of 5% or greater responded to corticosteroid or immunosuppressant treatment. Eosinophils were found in all of the non-responders but in only about half of the responders (p<0-07). There was no difference in the percentage of neutrophils found in the lung lavage when steroid responders and non-responders were compared.
Progression rates
The rate of progression before lung lavage (irrespective of steroid responsiveness) was assessed retrospectively in a crude way by dividing the patients into two groups: those whose subjective symptoms were unchanged over a six-month period before study and those who regarded themselves as increasingly breathless. There was a greater number of all types of inflammatory cell but proportionately fewer macrophages in the more rapidly progressive group (fig 6), p<001) .
The progression over a minimum period of six months after steroids has been related to the type of inflammatory cell in the lung wash (table 3) . The three patients with greater than 5% lymphocytes with fewer than 10% neutrophils or 5% eosinophils all responded to steroids and improvement was maintained. Of the nine patients with an increase in neutrophils or eosinophils, four responded but improvement was not maintained in any patient and two deteriorated rapidly. Q'F ig 6 Percentage counts of inflammatory cells from lung lavage, comparing those with more rapid deterioration in breathlessness over six months before the study (e) with those without increasing symptoms (o).
Discussion
The technique of bronchoalveolar lavage was originally introduced for the management of various clinical conditions, including alveolar proteinosis, cystic fibrosis, and intractable asthma.12 Only relatively recently has it been used to sample normal and diseased lungs using quantitative methods.13-'5 The method is of great potential value because it is relatively non-invasive; it can be done quickly under local anaesthetic without damaging the lung, and can be repeated if required. The cells obtained can be subjected to many different types of studies. For example, their morphology may be observed by light and electron microscopy; and their characteristics can be observed in vitro when subjected to various manipulations including their response to various drugs.
This report considers quantitative aspects of cell counts from lavage and biopsy and the value of these counts as predictors of steroid responsiveness and in relation to progression of disease.
A detailed analysis of the total and differential cell counts obtained from lung lavage samples in cryptogenic fibrosing alveolitis and other chronic interstitial diseases of the lung compared to controls, is reported separately.8 The influence of smoking on the total cell numbers especially affecting the macrophages has been observed in our study but was not as marked as reported in normal healthy controls.13 14 16 In contrast, the number of lymphocytes and eosinophils appears to relate more closely to the presence of pulmonary disease. The number of neutrophils may be influenced by both smoking and CFA and both possibilities have to be considered. 8 The studies reported here show some relation between differential counts of neutrophils extracted from the biopsy specimens compared with the lung lavage, supporting the suggestion that the latter indeed reflects changes in the peripheral parts of the lung in those patients who had no evidence of bronchial disease. Similar conclusions were drawn from a small number of studies reported by Weinberger et al. 16 Fewer lymphocytes were found in the lung wash compared to the ex- Finally, an explanation should be given for including three cases of pulmonary fibrosis and asbestos exposure. These were studied because, in spite of the exposure history, the diagnosis was in doubt. They all had widespread radiographic shadows, basal crackles, and finger clubbing characteristic equally of CFA or asbestosis. However, they showed an unusually rapid progression rate for asbestosis and all three were young patients under the age of 45 years. The biopsy was undertaken to assess cellularity before a trial of corticosteroids introduced in an attempt to arrest progression. In the event, asbestos bodies were found in the biopsy specimens but a substantial number of inflammatory cells were also found. All 
